Materials and methods 
Information about Boron oxide CVD (BOCVD) and Thermal CVD (TCVD) growth vapor trap approach
The BOCVD method was designed based on a vertical induction furnace, which operates at high temperatures (1000 o C -1700 o C) and creates a large temperature gradient. Tang et al. first introduced this method to produce BNNT by using MgO as a precursor, but catalyst role of the magnesium was not clarified 1 . Later Zhi et al. 2 applied the method by introducing MgO and FeO precursors together as a boron oxide producer and a catalyst. Several other studies based on BOCVD were conducted aiming to produce a large quantity of BNNTs, but specific design of the experimental setup restricted its extensive usage by other research groups. In 2008 Lee et al. 3 used thermal CVD method with MgO and Fe 2 O 3 /FeO catalyst system in a novel way by trapping precursor vapors in an inner tube which also designate the method as growth-vapor trap (GVT) TCVD. In this approach, the traditional horizontal furnace was coupled with a quartz tube to form a vacuum chamber where an inner, small quartz tube with one-end closed is placed for trapping growth vapor which allows the BNNT formation without using any sophisticated attachments (see Figure S2 ). Although BNNT yield was not high compared to the BOCVD, their work demonstrated that BNNTs could be grown on the substrate and inner walls of the combustion boat. Also, patterned growth of BNNTs was achieved by using catalyst coated substrates as shown in another execution of this method, with MgO designated as the most active catalyst 4 . 
BNNT production
BNNTs production was carried out by growth vapor trap TCVD method. Schematic of the setup can be seen in Figure S2 . In this configuration, close end inner quartz tube (2 cm in diameter and 50 cm in length) was placed inside the horizontal furnace against the gas flow to avoid trap growth vapor carried away from the substrate. Therefore reactive growth vapor which was formed reaction between precursors reached enough vapor pressure for nucleation on the 
